In this paper, we propose a new primality test, and then we employ this test to find a formula for π that computes the number of primes within any interval. We finally propose a new formula that computes the nth prime number as well as the next prime for any given number.
Introduction
Since Euclid [12] , primes and prime generation were a challenge of interest for number theory researchers. Primes are used in many fields, one just need to mention for example the importance of primes in networking and certificate generation [1] . Securing communication between two devices is achieved using primes since primes are the hardest to decipher [5] .
The search for prime numbers is a continuous task for researchers. Some like [4] are looking for twin primes others like [11] are looking for large scaled prime numbers. The prime counting function is a function that gives the number of primes that are less than or equal to a given number.
Many like [6] and others have presented the formula to compute the number of primes between 1 and a given integer n. This paper is divided as follow: in section 2 we present the primality test. In section 3, we introduce the prime counting function that we will use in section 5 to find the next prime to any given number. In section 4, we conduct some results and build the n th prime function. In section 6, we will use the primality test to compare our results with some recent results in the literature and conclude this paper.
Primality test
In the paper, we employ the Euclidian algorithm, Sieve of Eratosthenes and the fact that every prime is of the form 6k±1where k an integer.
Let x be a real number, the floor of x, denoted by ⎣ ⎦ x is the largest integer that is less or equal to x. To test the primality of x it is enough to test the divisibility of x by all primes ≤ ⎣ ⎦ 
∀ k within the range of the summation in the formulas of )
The proof of the second part of the theorem is obvious.
Prime Counting Function
The prime counting function, denoted by the Greek letter π(n), is the number of primes less than or equal to a given number n. Computing the primes is one of the most fundamental problems in number theory. You can see [10] for the latest works regarding prime counting functions.
Using the previous primality test, we define the following new form of the prime counting function π.
Recall that
counts the primes between m and n where m ≤ n.
And we can write a formula for π(n) as follows :
The size of this summation can be dramatically reduced by considering only i of the form 6j+5 or 6j+7.
Thus the following theorem is already proved.
gives the number of primes . x ≤
The n th Prime Function
We are now ready to introduce our new formula to find the n th prime. The n th prime number is denoted by n p with 1 p =2, 2 p =3, 3 p = 5 and so on. These functions have the property that
It is well known that
; see [8] and [2] for more details.
Using the following formula combined with the above formula for π
We use ) (x f n as in (4.1) to obtain the following formula for n th prime in full: These formulas are in terms of n alone and we do not need to know any of the previous primes. See [2] for formulas of the same nature.
The Wolfram Mathematica implementation of n P as in (4.5) is as follow:
Next Prime
The function nextp(n) finds the first prime number that is greater than a given number n. As in [9] and using S(x) as defined in section 2, it is clear that: 
